I DC) NOT propose to deal with all the diseases which may be contracted by the human subject as a result of drinking cow's milk.
Tuberculosis has been dealt with so often and the dangers of imbibing tubercle bacilli so thoroughly established, that no one has any doubt now of its seriousness, but witlh many other diseases the facts have not been so well demonstrated, and with some, there is still doubt as to the part that the cow plays in their dissemination.
With the improved methods of bacteriological examination a more exact knowledge has been obtained, but there is still room for further investigations. Now that the Alilk and Dairies Consolidation Act (1915) has been put into operation, it is equally important for the medical profession as it is for the veterinary profession. Under this Act and Orders, medical officers of health may take samples of milk, may visit any premises where disease is suspected to exist and may stop the supply of milk from any such dairy. This not only applies to tuberculosis but also to other diseases of cows scheduled under the Act, viz.: Acute mastitis, suppuration of the udder, antlhrax, foot-and-mouth disease, actinomycosis of the udder, any comatose condition, any septic condition of the uterus, and any infection of the udder or teats which is likely to convey disease.
Under the Milk and Dairies Order (1926) it is required that any person having access to milk, or milk receptacles, as soon as he becomes aware that a member of his household is suffering from any infectious disease, shall immediately notify the occupier of such premises of the fact; that the occupier shall transmit that notification to the Medical Officer of Health, who may make an examination of such premises and persons, and prohibit their participation in the handling of the milk in any way. He may also, if he has evidence that any person is suffering from infectious disease due to milk, serve a notice prohibiting the use of such milk.
The Act also requires veterinary surgeons to examine the cows to ascertain whether any disease likely to affect the human subject is present in the herd, so that a very exact knowledge is required from both professions. Unfortunately, however, the Alinistry of Health in England has left it to local authorities to decide whether regular inspections of dairy cows shall be made in their respective districts, so I am afraid the benefits of the Act will be much restricted and veterinary surgeons will only be called upon to examine cows, in many places, when disease is actually susl)ected to exist and when its lharmful effects have perhaps been in operationl for some considerable time.
I propose to deal briefly, first, with some of those diseases affecting cows mentioned in the Act and Order.
(1) ANTHRAX. Fortunately, this disease is usually rapidly fatal to cows and anthrax bacilli are not usually present in the milk until just previous to death. It does sometimes happen, however, that in an outbreak some affected cows do not succumb to the AI'-ComIp. MED). 1 FFebrua7ry 23, 1927. disease though they -may show slight signs of illness accompanied by a rise in temperature, so that if the milk from such a herd is used, the cows should be carefully observed and their temperatures taken frequently for some days while the source of the infection is being ascertained and excluded.
By the Anthrax Order, milk from affected animals, or those suspected of anthrax, as well as those in contact with them, must not be used until it is sterilized.
The earliest time recorded when it has been possible to demonstrate anthrax bacilli in the blood is sixteen to eighteen hours before death, and in one well authenticated case in Scotland seven and a half hours. As hmmorrhages may occur in the udder tissue, it is possible that anthrax bacilli might be present in the milk somehours before death.
Bibbey, a veterinary surgeon, records that a cow which was afterwards proved to have anthrax, lived for three days after the appearance of the first symptoms of illness. During this time the milk was sold, being delivered in one particular street. When it became too offensive it was given to the pigs. Where the milk had been delivered there appeared a disease showing lesions of the skin which had somewhat the appearance of small-pox, causing six deaths which were certified as due to infectious er-ysipelas! All the pigs died about three days after being given themilk.
Very few deaths in the human subject from the anthrax contracted from milk have been diagnosed and put on record, but the dangers from this disease cannot be ignored in view of the above facts.
(2) ACTINOMYCOSIS OF THE UDDER.
When this disease affects the udder, which is rare, it is either in the form of nodules scattered throughout the gland, particularly in the upper parts, or indurated areas which sometimes involve the skin and suppurate. These lesions may discharge their contents into the milk ducts and may be ingested by man. Unless, however, there is an abrasion of the mucous membrane or a defective tooth through which the organisms can gain entrance to the alveolus, disease is not likely to be set up. If the pus is )resent in any quantity, it will alter the character of the milk and should then be detected. The larger lesions can be demonstrated bv manipulation, while if suppuration occurs the condition is obvious.
(3) FOOT-AND-MOUTH DI SEASE.
In view of the prevalence of foot-and-m-iouth (lisease in this country during the last few years, and if milk were the common cause of infection, one would have expected a large number of cases in the human subject. Fortunately this is not the case, although on the Continent, particularly in Germany, a number of outbreaks in human beings have been ascribed to infected milk. There may be several reasons for this rarity.
(1) That infected animals and those in contact are slaughtered immediately. (One arguinent in favour of the slaughter policy.)
(2) That the milk apparently does not contain the virus, but that it reaches the milk onily fromn the lesions on the udder and teats.
(3) That the virus is quickly killed by heat.
(4) Owing to the danger of infection to animlals from milk from infected cows, the Ministry of Agriculture requires that it shall be sterilized before leaving the farm. A circular letter from the Ministry of Health in 1922 with referenice to this disease, reads as follows:
As regards the danger of infection to man ml-any cases have been reported where illniess has occurred as a result of direct or indirect infection froml animals suffering froin the disease.
The bulk of these cases are reported to have occurred in outbreaks following the consumption 78;? of milk from affected cows. Some of these outbreaks lack evidence of specificity, but in a certain number of them the symptoms described by different observers have presented a remarkably uniform clinical picture, closely resembling the disease in animals. They include aphthoe on the mouth, fingers, and toes, accompanied by pyrexia. The crucial experiment of successfully transmitting the disease from man to calf has been reported on two occasions by Schantyr (1), and by Bertarelli (2). There can be little doubt, then, as to the transmissibility of foot-and-mouth disease to man.
(4) ACUTE MASTITIS AND SUPPURATION OF THE UDDER. With regard to acute mastitis and suppuration of the udder, all will agree that the milk from cows affected with these conditions should not be used. There are, however, many cases of slight mastitis in which the milk is not changed much in appearance, or is apparently normal, and there seems to be a great deal of difference of opinion as to the exact significance of this condition in its effects on man.
The commonest causes of mastitis are streptococci, occasionally staphylococci, and more rarely the Bacillus coli and members of the paratyphoid group of bacilli, also the Bacilluts pyogenes and diphtheroids.
Septic sore throat is also due to streptococci, and as outbreaks have occurred in areas corresponding to the distribution of milk from certain dairies, the cow has often been incriminated. Sore throat also occurs in conjunction with many scarlet fever and diphtheria epidemics. In the former streptococci have been found similar to those found in scarlet fever.
Investigations have been made in this country by Savage, and others, also in the United States of America, to differentiate between these various types of streptococci, and although great advances have been made, it has been found most difficult to determine either morphologically, culturally, by inoculation methods, by agglutination tests or by their ha3molytic properties the different types of these organisms. It is the general opinion, I believe, that where the streptococci are found in long chains with numerous body cells a bovine origin is indicated.
Savage distinguishes three kinds of organism, the Streptococcus mastitidis, the Streptococcus pyogenes, and the Streptococcus anginosus, the first being found in the udder of the cow and the other two in the human throat. He found that if the first were inoculated into the teats of goats mastitis would be produced, while those of human origin were incapable of causing mastitis in these animals. He concluded, therefore, that the Streptococcus mastitidis is not the cause of human disease.
Davies, Smith and Brown, after the performance of many experiments, have concluded that "streptococci of cow mastitis are different from the streptococci of human tonsillitis; virulent streptococci of man do not cause any appreciable inflammation of the cow's udder, mastitis streptococci do not cause affections in man."
Kelly, in a report in 1924 on "Milk-borne Diseases in Massachusetts," says: " It is to be surmised from this that many, if not all, cases reported of septic sore throat are not connected with milk as a source of infection, and perhaps not with hiemolytic streptococci."
In the list of outbreaks in that State traced to milk during the five years, 1919-23, three were due to sore throat, the source of the infection in each case being from a carrier; in one a milk handler, and in the two others, a case of sore throat in the family of the producer. Although, as Swithinbank and Newman have shown, a number of outbreaks in this country have been milk borne, yet in no case was it definitely proved that the source of infection was not of human origin.
Human sore throat is usually a seasonal disease, whereas cases of mastitis occur throughout the whole year, and those of us who frequently inspect dairy cows AP-CoMP. MED. 2 * know that it is an extremely common disease, also that the milk from slightly affected cows is commonly mixed with other milk. It has been proved also that streptococci and staphylococci may frequently be found in the udders of apparently healthy cows, and they appear to lead a saprophytic existence, not being pathogenic to the host unless favourable circumstances arise. It would seem then that the case against the cow with regard to this disease must be one of ' not proven."
COW-POX (VARIOLA VACCINIA). In this country this disease is extremely common; in my experience there are few herds that have not been affected, and in some it is almost indigenous, so that if any fresh cows are introduced they almost invariably fall victims to it.
The disease is an eruptive one; it affects chiefly the teats and udder, and sometimes other parts of the body as well. The cow's general health does not usually suffer much. The eruptions go through the usual stages, first pimples form, the teats become red and swollen, and vesicles appear. These are usually elliptical on the teats and circular on the udder, depressed in the centre and surrounded by a red inflammatory rim. They become matured about the tenth day and are usually about the size of a bean; later on dark brown pustules form, which fall off and leave a scar. This condition lasts about twenty-one days. These changes are not always noticed, as during milking the vesicles are ruptured early, while the scabs are rubbed off, producing ulcerating sores which may become infected with various other organisms. I mention these facts as the disease has been confused with other conditions, and cows thus affected have been held responsible for outbreaks of both scarlet fever and diphtheria.
The disease can be transmitted to human beings during the process of milking; I have seen many severe eruptions on the hands, arms, and face, as a result, and in some cases where secondary organisms have infected the parts septicwmia follows. As a rule, however, milkers soon become immune and certainly they should need no further vaccination against small-pox.
Occasionally, in children drinking the milk, eruptions occur on the hands and face. I can find, however, no evidence of serious disease resulting from its use, and although I have known milk from many thousands of such cows to have been taken by both children and adults, I have never known any harm result, possibly because most persons are early immunized by vaccination. Those that are not will probably acquire some immunity against small-pox which they would not otherwise obtain; therefore, although some authorities contend that this milk should not be used, I am inclined to think that it may be a benefit rather than the reverse.
There are other pustular affections of the teats and udder due to streptococci and staphylococci, but with proper treatment and care in milking these should not seriously contaminate the milk.
(6) CONTAGIOUS ABORTION. This is a disease of cows due to the Bacillus abortuts of Bang ; it is extremely common all the world over. After abortion, the bacilli appear to have their habitat in the udder and are present in the milk, consequently some authorities declare that such milk should be excluded from the market or pasteurized.
Miss Evans in a recent work has pointed out, and Fleischner, Meyer and Shaw have also shown, that the Bacillus abortus is very similar to the Bacillus melitensis in morphological, cultural and antigenic behaviour, so that they are inclined toc consider the latter organism a goat strain of the abortion bacillus. These bacilli have been demonstrated also in the tonsils of a child by Mohler and Traum; antibodies have been found in the blood of numerous children, and suggestions have been made that they were responsible for some cases of abortion in women. I should like to bear from my medical colleagues whether the Bacillus abortus has ever been found in human abortions. It seems inconceivable that with such a widespread disease of cows, supposing the human family to be susceptible, abortions due to this cause should not be extremely numerous. From my own experience I would suggest that these organisms are not pathogenic to the human female.
I do not propose to deal in any detail with those diseases derived from human beings engaged in handling the milk. It is well known that such diseases as typhoid fever, paratyphoid fever, diphtheria and scarlet fever are disseminated in milk, due to its having become contaminated by diseased human beings after it leaves the cow.
An epidemiologist knows from the nature of these outbreaks the method of their spread even if he is unable to find the responsible organisms in the milk. Such outbreaks during the last few years have been on the wane, due to a greater knowledge of these diseases, and more care in the production and handling of milk.
I will now make a few remarks on diphtheria and scarlet fever, cases of which have been attributed to a disease of the cow itself, notably by Klein in 1888-90, and Dean and Todd in 1902.
(A) DIPHTHERIA.
Macewen in a Report to the Local Government Board in 1914 suggested that the outbreak in the south of London he investigated was due to a disease of the cow. He was, however, unable to prove the existence of diphtheria bacilli in any lesions in the cow, although he found the organisms in ulcerating sores on the fingers of two of the milkers.
With the advance of bacteriological knowledge of this disease there are facts whichwere not perhaps appreciated when the earliest investigations were made, and it was possibly not realized how frequently the Klebs-Loeffier bacillus can be found in swabs taken from the throats of apparently healthy persons, not only of those that have recovered from the disease, but of others that have never been' affected and just act as carriers.
Dr. Thomson, Medical Officer of Health for Deptford, estimates that from 3 per cent. to 9 per cent. of all human subjects are carriers. The late Sir Sims Woodhead stated that the bacillus had been known to remain in human throats for more than 200 days, and other authorities even estimate the duration of its stay in the throat at one year.
In one outbreak with which I was connected in which diphtheria lesions were supposed to be present on the teats of a cow, I found it to be affected with cow-pox, and on swabs being taken from the throats of those handling the milk a quite healthy person was found to be a carrier of the disease, having some time previous to the outbreak been connected with a case of diphtheria in her family. Unfortunately the habit of lubricating the hands with saliva by milkers still exists, and there are many other ways of course in which infected persons can contaminate the milk. Gofton sums up the argument against Klein's hypothesis as follows:
" These experiments of Klein's cannot be regarded as of any value for or against the bovine diphtheria theory for several reasons. In the 1888 portion of his report, Klein casts doubt on the specificity of the Klebs-Loeffler bacillus, and the organism with which he worked varied in its cultural characters from those of the bacillus now universally recognized as the organism of diphtheria, notably in growing well on gelatine at 200 C. A feature of the Klebs-Loeffler bacillus appears to be its localization to the seat of inoculation, whilst a striking result of Klein's experiments was that the bacilli entered the circulation and appeared in the udder eruption, and in two cases in the milk. The limited number of his experiments on cows and his inconstant results scarcely justified the general conclusion that a vesico-pustular eruption was a feature of bovine diphtheria, assuming that such a disease exists.
"It is therefore not surprising that his conclusions have come almost universally to be regarded as having been founded on error." Dean and Todd apparently found the Klebs-Loeffler bacillus on sores of cows' teats and obtained it from the udders of cows, but when material from the teats was injected into calves, the diphtheria bacillus could not be found, neither did antitoxin protect them against infection, so that the authors concluded that "there was present a specific contagious eruptive condition apart from the diphtheritic infection." How these bacilli came to be present on the cows' teats is still a matter undetermined, although the investigators do not exclude the possibility of infection from human saliva. Although it is possible that the organisms may live in sores on cows' teats, all authorities agree, I think, that diphtheria as a disease occurring naturally in the cow does not exist.
From recent work by Sheather we now know that diphtheroids are commonly found in milk. In an examination of 450 samples he found that 79 contained these organisms although the milk was apparently normal.
(B) SCARLET FEVER. Although this disease is not uncommonly spread by milk, the evidence against it being due to a corresponding disease of the cow itself is not more convincing than in the case of diphtheria. This contention arose as a result of an outbreak of scarlet fever at Hendon, which was investigated by Sir William Power. Outbreaks have also been reported upon by Sir Shirley Murphy, and Sir William Hamer and Dr. Jones. It must be borne in mind, as pointed out by Newsholme, that " scarlet fever may be caused by infected milk containing the contagium in such an attenuated form or minute quantity that no symptoms manifest themselves except as anomalous sore throat with fever "; therefore it would be difficult to trace human infection. Also I believe the wtiology of this disease is still somewhat obscure. The streptococcus said by some to be responsible for the disease may be only secondary to, or an accessory factor of, an ultramicroscopic virus.
In all these outbreaks attributed to the cow, lesions were found closely resembling cow-pox; indeed it was afterwards proved in the Hendon outbreak that these cows were actually suffering from this disease in a somewhat virulent form and further investigations showed where human infection might have contaminated the milk. Swithinbank and Newman, in summing up their observations of this outbreak, say:
" After the examination on both sides of the question, we are of opinion that the case for cow scarlet fever was not proved." In the Hendon outbreak the disease was traced by the investigators to milk of a red heifer, and it was suggested that the milk of this animal had a pathogenic quality which possibly gave rise to the death of her calf and subsequently to scarlet fever among the human consumers of her milk. What was the origin of the disease in this heifer is still to be accounted for, and it is suggested that it was due to a particular food which the cow received. The question as to how this food could set up a specific disease in this cow, which could be transmitted to a large number of human beings, is a matter which I leave you to determine.
Although efforts have been made to infect the cow with scarlet fever experimentally, the disease has never, I believe, been reproduced, neither have cows contracted the disease from infected persons, although a great many opportunities constantly occur; if the cow were susceptible we should surely have evidence of the fact. As pointed out by Friedberger and Fr6hner: " Cows are absolutely immune to scarlet fever." Jensen also states his opinion:-" From the evidence that is now available, one is justified in regarding it as established that the outbreaks of scarlet fever in question had no relation to disease in cows, which was in reality only a somewhat unusual form of cow-pox." I do not hold a brief for the cow, and where human diseases are derived from diseases of cows every effort should be made to investigate them and recognize them with a view to their control in the interests of public health, but the menace in milk has probably been exaggerated.
With the extra facilities given to sanitary authorities by the Milk and Dairies (Consolidation) Act and Orders, by the improvement in methods for pasteurizing and sterilizing milk which will enable the medical officer of health, at the first signs of its being infected, to stop the supply, or to sterilizelit, and with the rapid improvement which is taking place in the methods of production and handling, I believe that this menace will in a very short time be considerably lessened and eventually eliminated.
Mr. L. P. PUGH responded to the request of Sir D'Arcy Power (President) by giving a brief description of his attack of gastro-intestinal anthrax contracted by drinking the milk of a cow that died a few hours after removal of the milk from her mammary glands.
He also referred to a peculiar type of serum reaction that occurred ten days after his treatment, the symptoms (cardiac and respiratory distress) being precipitated apparently by ingestion of raw beef sandwiches.
Dr. E. STOLKIND remarked that milk was a proved source of infection in typhoid and paratyphoid fever, and in scarlet fever. [March 16, 1927. 
Some of the Principal Questions in Chemotherapy with Special
Regard to Heavy Metals. By Professor HOLGER M0LLGAARD (Copenhagen).
THE usual modern conception of specific therapy is that it is identical with immunotherapy, that the therapeutical agent is produced by the metabolism of the organism itself, and that it attacks the invading parasite only and leaves the sound tissues untouched. In this respect the immunobiological powers of the organism undoubtedly represent the ideal therapy. In many cases and especially with certain diseases these pqwers fail to cure, even when supported by general medical treatment by vaccine or serums, either because the infected organism cannot produce them in sufficient quantity or because their action on the parasite is prevented. In these cases the clinician faces the question of effecting an alteration in the dominating pathological conditions of the infected organism either by removing the causes which are preventing its natural powers from coming into action, or by attempting to destroy the parasite itself.
From its origin in the work of Ehrlich, scientific chemotherapy has included both these possibilities. The intention of chemotherapy is to discover substances which effect, directly or indirectly, the greatest possible harm to the parasite with the smallest possible injury to the tissues of the host.
Up to the present no substance has been produced which has any remarkable effect on micro-organisms and which is at the same time absolutely harmless to the infected organism, and our present knowledge of chemical constitution and pharmacological action is too fragmentary to open any way for the preparation of such substances. Experimental chemotherapy therefore is at present and will
